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Surgical-Orthodontic Correction of Skeletal Class I Malocclusion with Facial
Asymmetry: A Case Report
Abstract
Correction of facial asymmetry is one of the most difficult challenges in orthognathic surgery. Bardinet
classified facial asymmetries based on three clinical entities: mandibular lateral deviations, dental
asymmetries without skeletal involvement, and skeletal asymmetries. In some cases, combinations of
soft tissue deformities and skeletal discrepancies complicate treatment outcome and management. This
report presents a case of a 29-year-old male with skeletal Class I malocclusion, high mandibular plane
angle, facial asymmetry, and dental Class III malocclusion. Mild left-side down occlusal plane canting and
chin deviation to right side was observed. The pre-surgical orthodontic treatment started with full-mouth
fixed appliance therapy for teeth leveling, alignment, and dental decompensation in both the sagittal and
transverse aspects. The canted occlusal plane was corrected by using temporary anchorage devices for
intrusion of upper left posterior teeth. Then mandibular surgery with bilateral sagittal split osteotomy was
performed. The total treatment time was 20 months. With the aid of TADs to correct the occlusal plane
canting, the treatment approach of orthognathic surgery could be simplified to one jaw surgery in patients
with vertical maxillary asymmetry.
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Correction of facial asymmetry is one of the most difficult challenges in orthognathic surgery. Bardinet

classified facial asymmetries based on three clinical entities: mandibular lateral deviations, dental asymmetries
without skeletal involvement, and skeletal asymmetries. In some cases, combinations of soft tissue deformities
and skeletal discrepancies complicate treatment outcome and management.
This report presents a case of a 29-year-old male with skeletal Class I malocclusion, high mandibular
plane angle, facial asymmetry, and dental Class III malocclusion. Mild left-side down occlusal plane canting and
chin deviation to right side was observed. The pre-surgical orthodontic treatment started with full-mouth fixed
appliance therapy for teeth leveling, alignment, and dental decompensation in both the sagittal and transverse
aspects. The canted occlusal plane was corrected by using temporary anchorage devices for intrusion of
upper left posterior teeth. Then mandibular surgery with bilateral sagittal split osteotomy was performed. The
total treatment time was 20 months. With the aid of TADs to correct the occlusal plane canting, the treatment
approach of orthognathic surgery could be simplified to one jaw surgery in patients with vertical maxillary
asymmetry. (Taiwanese Journal of Orthodontics. 27(3): 163-172, 2016)
Key words: Orthognathic surgery, Facial asymmetry, Temporary anchorage device (TAD)

INTRODUCTION
It is not uncommon to find facial asymmetry

temporary anchorage devices, minor asymmetric occlusion

effects. However, when the skeletal or dental discrepancy

in a population. The etiology of asymmetry can be
multifactorial ranging from dental to skeletal entity or

In this case report, we proposed an alternative

the combination of both. Asymmetric malocclusion

treatment approach for correcting a canted occlusal plane

can result from asymmetry within an individual arch or

using miniscrews, then one jaw orthognathic surgery was

between maxilla and mandible. Since the introduction of

conducted to correct mandible deviation.

Received: September 30, 2015 Revised: May 15, 2016 Accepted: May 29, 2016
Reprints and correspondence to: Dr. Yi-Jane Chen, No.1, Chang Te St., Zhongzheng Dist., Taipei City 100, Taiwan
Tel: 02-2312-3456 ext 66863
E-mail: lcyj@ntu.edu.tw

Taiwanese Journal of Orthodontics. 2016, Vol. 27. No. 3

163

Yu KW, Huang CY, Yang YH, Chen YJ

CASE REPORT

and overbite, (5) improve facial asymmetry, and achieve a
harmonious facial appearance.

A 2 9 - y e a r- o l d m a l e p a t i e n t c o m p l a i n e d o f
malocclusion and facial asymmetry. He denied all major

TREATMENT PLAN

systemic diseases. TMJ examination showed mild left
medial pterygoid muscle tenderness and left TMJ clicking
occasionally at maximal mouth opening. In addition,
there was no contributory family history. Extra-oral
frontal view showed obvious facial asymmetry with chin
deviated to the right side. Upper dental midline deviated
to right 1.5mm and lower dental midline deviated to
right 5.5mm in comparison to the facial midline. Mild
left side down occlusal plane canting was also observed.
Lateral view revealed convex facial profile. Intra-oral
examination showed dental midline shifted to right
4mm in comparison to upper dental midline. Dental

Two treatment options were offered to the patient.
Option 1 treatment plan involves the installation of upper
bilateral and lower right TADs for correction of occlusal
plane canting and molar torque respectively. Odontectomy
of #48 is suggested. After full mouth alignment and
leveling for dental decompensation, bilateral sagittal split
osteotomy (BSSO) is planned for mandible. Option 2
treatment plan includes #15, 25, 48 extraction, then full
mouth alignment and leveling for dental decompensation.
Two-jaw surgical approach includes Le Fort I osteotomy
for maxilla, and BSSO for mandible.

compensation was noted with #24-26 collapse to palatal

After the treatment options were fully explained and

side and #45-48 collapse to lingual side. Overjet was

discussed, the patient chose one-jaw orthognathic surgical

9mm and overbite was 0mm (Fig 1). Dental cast analysis
revealed bilateral canine Angle Class I relationship. In
addition, molar relationship was Angle Class I occlusion
on the right side and Angle Class III occlusion on the
left side (Fig. 2A). Pre-treatment panoramic radiographs

TREATMENT PROGRESS (Table 2 and Figure 4)
After #48 extraction and upper bilateral and lower
right miniscrews were placed, full mouth banding and
bonding were performed. During the first 4 months, we

Pre-treatment cephalometric radiographs and data analysis
suggested skeletal Class I, high mandibular plane angle,
facial asymmetry, and dental Class III malocclusion. The
axis of upper and lower incisors was within normal range
(Figure 3 and Table 1).

TREATMENT OBJECTIVES

sequentially changed the arch wires from .014 NiTi, .016
NiTi, .016x.022 CuNiTi to .016x.022 TMA for initial
leveling and aligning. Then, power chain from arch wire
to miniscrews was continuously applied to correct left
side down occlusal palne correction. In addition, TPA
was used for transverse control. For the next 10 months,
palatal crown torque of upper right posterior teeth was

The treatment objectives for this patient were to: (1)

enhanced to create palatal cross bite at right side to

correct the canted maxillary occlusal plane by intruding

maximize the amount of side-shift of mandible during

upper left posterior teeth, (2) correct midline deviation, (3)

surgery. Meanwhile, upper dental midline was corrected

improve occlusal function, (4) establish bilateral canine

with miniscrew and lower dental midline was adjusted to

and molar Angle Class I relationship with normal overjet

be coincident with chin point.
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One jaw orthognathic surgery with mandible side

in sagittal and vertical aspects. The change of ANB angle

shift to left 6mm was performed after 14 months of

was negligible. SN-MP slightly decreased from 41.6°to

orthodontic treatment, and overcorrection of lower dental

39.8°
. U1-SN decreased from 100.5°to 105.5°
. L1-

midline was planned. Chin cap was used for a short

MP decreased from 94°to 93°(Table 1). The patient

period of time after surgery to secure mandibular position

remained the original facial pattern of skeletal Class I

vertically. After post-surgery orthodontic detailing and

with high mandibular plane angle. The maxillary incisors

finishing, full mouth debanding and debonding were

exhibited a normal inclination at the end of the treatment.

performed at 20 months into treatment. Hawley retainers

Pre-treatment and post-treatment cephalometric

for post-treatment retention.

upper molars (#26) were intruded 1.5 mm, mesialized
0.5mm, lower incisors were retracted 1 mm and lower

RESULTS

molars were distalized 1.5mm (#36) (Fig.7). Taken all
together, the midline deviation and facial asymmetry in

Upper dental midline deviation was corrected to
left 1.5mm and lower dental midline was adjusted to be
coincident with chin point before surgery. In addition, the
canted occlusal plane was corrected by intruding upper left

DISCUSSION

posterior teeth with temporary anchorage device. Dental

This patient exhibited skeletal Class I malocclusion

decompensation was performed and the excessive overjet

with canted occlusal plane and chin deviated to right

at left side and palatal cross bite at right side could be

side. Le Fort I osteotomy for maxillary impaction can be

observed at 14 months into treatment. The pre-treatment

used to correct occlusal plane canting. However, many

and pre-operation cephalometric superimposition showed

reports have demonstrated that occlusal plane canting

upper incisors flared 1mm, upper molars mesialized

caused by extruded teeth can be successfully corrected

2mm, lower incisors retracted 0.5mm and lower molars

with conventional orthodontic appliances and skeletal

mesialized 1mm (Fig.5).

anchorage which reduces the need of two jaw surgical
2,3

Bilateral sagittal split osteotomy with side shift

approach . This patient showed clinically significant

to left 6mm was performed for mandible at 14 months

improvement of facial asymmetry, even though he had

into treatment. A comparison of pre-treatment and post-

received only single-jaw surgery. It is conceivable that

treatment posteroanterior cephalometric films revealed

a two-jaw surgical approach may achieve a better result,

significant correction of the maxillary occlusal plane,

possibly in a more efficient way. Differential impaction

improvement of facial asymmetry, and correction of the

can be conducted for maxilla with Le Fort I osteotomy,

discrepancy of bilateral ramal length (Fig.3B). Post-

either 1-piece or 3-pieces, which allows greater amount

treatment dental casts showed bilateral canine and

of mandibular side-shift movement and roll rotation.

molar Angle Class I relationship with normal overjet

Whereas, the ideal treatment plan have to be modified

and overbite (Fig.2B). Comparison of pre-treatment and

according to the patient’s

post-treatment cephalometric analysis revealed minimal

The etiology of facial asymmetry is complex and

changes in dental components and skeletal components

often multifactorial. Jin-le Li described the close
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association between the direction of occlusal plane canting

compensations . Furthermore, asymmetries within the

and mandibular deviation. During dentoskeletal growth,

maxillary or mandibular arch including ectopic eruption,

reduced vertical height of dentition unilaterally affects

congenitally missing teeth, supernumerary teeth,

the mandibular position, subsequently leading to a lateral

impaction, and interproximal caries are other common

5

condylar shift during functional movement . Transverse

8

causes for developing occlusal asymmetries .

inclination of the occlusal plane and differences in

In this case, the canted occlusal plane was corrected

contralateral mandibular occlusal vertical dimension

with miniscrews by intruding left posterior teeth. Xun et

can disturb muscular balance eventually, resulting in a

al reported that miniscrews may achieve molar intrusion

6

mandibular asymmetry . In addition, asymmetric skeletal

between 1 and 3 mm and a counterclockwise rotation

development of individual craniofacial structures can

of the mandible leading to a decrease of mandibular

lead to dentoalveolar compensation resulting in occlusal

plane angle by 3 degrees . In the present case report,

asymmetries. Dr. Burstone described that asymmetric

1.5 mm intrusion of the maxillary left molars was

glenoid fossa position arise from asymmetric development

noted. Cephalometric analysis showed mandibular

within the cranial base can produce a rotation of the

counterclockwise rotation with decrease of mandibular

mandible relative to the maxilla. Even if the glenoid

plane angle from 41.6°to 39.8°. Although the amount of

fossa position is symmetrical, the rotation of the maxilla

decrease was moderate, the overall reduction in the lower

9

often leads to asymmetric occlusal relationship and a
midline shift if it is not masked by other dentoalveolar

Fig. 1 Pre-treatment clinical photographs.
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A

B
Fig. 2 (A) Pre-treatment dental casts (B) Post-treatment dental casts

B
A
Fig. 3 Cephalometric and panoramic radiographs, (A) pre-treatment and (B) post-treatment

Taiwanese Journal of Orthodontics. 2016, Vol. 27. No. 3

167

Yu KW, Huang CY, Yang YH, Chen YJ

Table 1、Pre-treatment, Pre-operation and Post-treatment cephalometric analysis

Measurement

Initial

Pre-OP

Post-treatment

Norm

SNA

80.2°

80.1°

80.1°

81.5 ° ± 3.5

SNB

76.6°

76.4°

76.4°

77.7 ° ± 3.2

ANB

3.6°

3.4°

3.4°

4.0 ° ± 1.8

SN-FH

7.9°

7.9°

7.9°

5.7 ° ± 3.0

SN-MP

41.6°

41.5°

39.8°

33.0 ° ± 1.8

U1-SN

100.5°

106°

106°

108.2 ° ± 5.4

U1-L1

125.5°

123.5°

123.5°

119.9 ° ± 8.5

L1-MP

94°

93.5°

93.5°

93.7 ° ± 6.3

UL-N’Pg’

-0.5

1

1

-1.1 ± 2.2

LL-N’Pg’

2

3

5.5

0.5 ± 2.5

SKELETAL

DENTAL

SOFT TISSUE

Table 2、Treatment progress

168

Time

Treatment progress

Wire sequence

2011.7.20

#48 extraction, upper bilateral and lower right miniscrews placement

2011.8.11 - 2011.12.19

Full mouth banding and bonding, initial leveling and aligning

.014 NiTi,
.016 NiTi,
.016x.022 CuNiTi
.016x.022 TMA

2011.12.20 - 2012.10.17

Right palatal cross bite and left overjet creation, lower dental midline
overcorrection to right

.016x.022 TMA
.016x.022 SS

2012.10.18

Mandibular surgery (BSSO)

2012.10.19 - 2013.04.25

Midline correction, improve interdigitation and detailing

2013.04.26

Debanding and debonding. Retainer delivery

.016x.022 SS
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Fig. 4 (A)-(C) Progressive changes after the treatment for 4, 11, and 14 months, respectively. Initial skewed arch forms were corrected.
Upper dental midline was coincident with facial midline. Lower dental midline was overcorrected to right side to be coincident with
chin point. (D) Post-treatment intra-oral photographs

Fig. 5 Initial (0M) and mid-treatment (14M) cephalometric superimposition
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Fig. 6 Extra-oral photographs of (A) initial (0M), (B) mid- treatment (14M), and (C) post- treatment (20M).

Fig. 7 Initial (0M) and post-treatment (20M) cephalometric superimposition
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CONCLUSION

8. Jan EK. Development of Asymmetries. Semin Orthod
1998;4:134-147.

Miniscrews provided effective bony anchorage in the

9. Xun C, Zeng X, Wang X. Miniscrew anchorage in

correction of vertical maxillary asymmetry and occlusal

skeletal anterior open-bite treatment. Angle Orthod.

plane canting. The present case report demonstrated

2007;77:47–56.

the treatment effect of facial asymmetry with the aid of
TADs and one-jaw mandibular surgery. Although soft
tissue surgery may be required to improve the residual

treatment results.
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手術矯正治療臉部不對稱骨性第一級咬合異常之
病例報告
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國立臺灣大學牙醫專業學院牙醫學系暨臨床牙醫學研究所
臺大醫院牙科部齒顎矯正科

1

2

隨著矯正患者對於顏面美觀的重視，臉部不對稱常是患者求診的主要訴求。臉部不對稱大致可區分
為三類：下顎骨偏移、純粹齒源性不對稱、及骨性不對稱，下顎骨過度發育可能造成咬合關係不對稱及
下顎骨偏移，臨床上常見咬合面傾斜及顏面不對稱的表現，這類患者經常需要進行雙顎正顎手術及齒列
矯正才能改善嚴重的異常咬合問題，當患者的臉部不對稱同時合併有軟組織及硬組織的問題，也會大幅
增加治療困難度。
本文提出一位二十九歲男性，經診斷為骨性第一級異常暨安格氏第三級咬合關係合併臉部不對稱、
咬合平面向左側傾斜及下巴向右偏移。經過初期齒列整平及排列，並使用骨性錨定改善咬合平面傾斜
後，透過下顎正顎手術改正下顎骨偏移的問題，整體治療的時間為一年十個月，治療後臉部不對稱有相
當明顯改善，上下齒列異常咬合關係也獲得良好穩定的治療結果。 (Taiwanese Journal of Orthodontics.

27(3): 163-172, 2016)
關鍵詞：正顎手術、臉部不對稱、骨性錨定 (TAD)
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